Lysosomal sequestration of cytosolic enzymes and lysosomal thiol cathepsins.
Cytoplasmic proteins are degraded with different half-lives in vivo. Large parts of proteins are believed to be degraded primarily in autophagic vacuoles-lysosomal system. However, the mechanism by which cell proteins are delivered to lysosomes and whether such a process might be selective for certain cell proteins are still unresolved. We examined the mechanism of autophagy with isolated autophagic vacuoles. Administration of leupeptin, a inhibitor of lysosomal thiol proteinases, induced the accumulation of numerous autophagic vacuoles in the liver. Highly purified preparation of autophagic vacuoles was isolated by Percoll density gradient equilibrium fractionation of crude lysosomal fractions. When cytosolic enzyme activities in autophagic vacuoles were measured, tyrosine aminotransferase and tryptophan oxygenase with short half-lives, and lactic dehydrogenase and aspartate aminotransferase with long half-lives were detected at similar ratios of enzymes in autophagic vacuoles/cytosol. During the time that cathepsin B plus L activities in autophagic vacuoles are inhibited by the injection of leupeptin, cytosolic enzymes are being accumulated in autophagic vacuoles suggesting that leupeptin blocks intralysosomal proteolysis, and that cytosolic enzymes are sequestered continuously into autophagosomes. Administration of glucocorticoid, which induces the synthesis of tyrosine aminotransferase, tryptophan oxygenase and cytosolic aspartate aminotransferase, selectively increased the sequestration of these enzymes to proportional degrees. Dietary manipulation and administration of insulin, which inhibit the formation of autophagic vacuoles, suppressed completely the accumulation of autophagic vacuoles in liver by administration of leupeptin. Results indicate that there is no selective uptake of cytosolic enzymes into autophagosome. When distribution of lysosomal cathepsin B and L in liver, which are inhibited strongly by leupeptin, was examined immunohistochemically, cathepsin L is found only in hepatocytes, but cathepsin B is localized in sinusoidal cells rather than in hepatocytes, suggesting that cathepsin L plays a most important role in intralysosomal proteolysis in hepatocytes.